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Design a two-diode circuit for (1) OR-gate (8%) and (2) AND-gate (8%)

Regarding an operational amplifier {op-amp):

(1} What are the properties of an ideal op-amp? List at least three. (5%)

(2) What are the differences between an ideal op-amp and an actual op-amp? (5%)

(3) Name at least one advantage and one disadvantage for using BJT to implement the op-amp,
rather than MOSFET. {5%)

{4) Why are emitter followers often used in op-amp IC, such as a 741 op-amp? (5%)

You are asked to design an amplifier circuit to amplify a certain physiological (4£3) signal

measured from the human body. What are the factors to consider for such amplifier design?

Name at least three factors and discuss how those factors will affect the circuit design. {20%)

For the circuit in Figure 1 below:

(1) Draw the small-signal equivalent circuit. (5%)

(2) Under what condition can the capacitor be regarded as short circuit? (5%)

(3) By assuming that the capacitor can be regarded as short circuit and the BJT is biased in the
forward active mode, derive the expression of the small-signal voltage gain Av=vo/vi. (5%)

(4) if the capacitor is not regarded as short circuit, determine the expression of the corner
frequency of this circuit. (5%)

(5) Following {4), draw the Bode-plot of the |AJ} (5%)

Derive the expression of the output voltage vo as a function of vi>-vix for the circuit in Fig.2. Ry is

a variable resistor. (19%)

Figure 2.
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